We identify the RR Lyrae and δ Scuti stars in three catalogs of GALEX variable sources. The N U V amplitude of RR Lyrae stars is about twice that in V , so we find a larger percentage of low amplitude variables than catalogs such as Abbas et al. (2014) . Interestingly, the (N U V − V ) 0 color is sensitive to metallicity and can be used to distinguish between variables of the same period but differing [Fe/H]. This color is also more sensitive to T ef f than optical colors and can be used to identify the red edge of the instability gap. We find 8 δ Scuti stars, 17 RRc stars, 1 RRd star and 84 RRab stars in the GALEX variable catalogs of Welsh et al. (2005) and Wheatley et al. (2008) . We also classify 6 δ Scuti stars, 5 RRc stars and 18 RRab stars among the 55 variable GALEX sources identified as "stars" or RR Lyrae stars in the catalog of Gezari et al. (2013) . We provide ephemerides and light curves for the 26 variables that were not previously known.
INTRODUCTION
The Galaxy Evolution Explorer (GALEX) (Martin et al. 2005) has imaged the whole sky in the F U V (λλ 1350 -1750Å) and N U V (λλ 1750 -2750Å) wavebands, opening the door to studying variable stars in the ultraviolet. One of the most important classes of variable stars are RR Lyraes, evolved horizontal branch stars that have intrinsic luminosities that correlate with pulsation amplitude and period. δ Scuti stars (DSCT 2 ) are a different class of pulsators with colors and pulsation periods comparable to RR Lyraes; they are discussed in the appendix (Sec. A). Importantly, the ultraviolet (U V ) amplitudes of RR Lyrae stars are much larger in GALEX wavebands than in optical wavebands (Wheatley et al. 2003) . What remains unexplored are complete samples of U V variables.
Interestingly, detailed observations of several bright RR Lyrae stars show that their U V -optical colors correlate with metallicity. Wheatley et al. (2012) fit model light-curves to the F U V and N U V photomtery of six well-observed bright RR Lyrae stars. They find that the F U V and N U V light-curves, which primarily reflect temperature changes during the pulsation cycle, also depend on metallicity. We also find that (N U V − V ) depends on metallicity.
To date, candidate variable GALEX sources have been cataloged by Welsh (2005) (Catalog 1) and by Wheatley et al. (2008) (Catalog 2) . During the course of this work, a third catalog of over a thousand variable GALEX sources was published by Gezari et al. (2013) ; this cat-alog exclusively uses N U V magnitudes. Few of these U V variables have optical identifications. Only 25% of the 84 sources in Catalog 1 and less than a third of the 410 sources in Catalog 2 are matched to optical objects of known type. Most of the U V variables with optical identifications are extragalactic objects. Less than 10% of the U V variables in the catalog of Gezari et al. (2013) have identifications with known types of stars.
The goal of this paper is to identify all of the Galactic stars in the GALEX variable catalogs in a complete and systematic way, with a particular focus on RR Lyrae variables. We investigate the (N U V − V ) 0 color index as a possible diagnostic for identifying variable types: in Sec. 4.5 and Appendix B, we address the problem of distinguishing between type c RR Lyrae stars and contact binaries (Kinman & Brown 2008) . We base our analysis on N U V magnitudes, because N U V magnitudes are more accurate than F U V magnitudes and are available for a larger number of objects. The use of the (F U V − N U V ) color could provide additional constraint (see for example, Smith et al. 2014 ) but would limit the sample.
Our approach is to use the VizieR search tool and the JAAVS variable star catalog (VSX, Watson 2006) to identify known variables, such as those identified by Drake et al. (2012) in the Catalina Surveys, by Palaversa et al. (2013) in the LINEAR Survey, and by Abbas et al. (2014) in their search of the combined SDSS, Pan-STARRS1 and Catalina Surveys 3 . We look at every object in Catalog 1 and in Catalog 2, and the subset of objects identified as "stars" in the larger Gezari catalog. If we are unable to classify an object with the variable star catalogs, we then use data from the Catalina Survey Data Release 2 (Drake et al. 2009 ) to measure the ob- Table 2 . Table 2. ject's mean V magnitude and, if possible, its variability. Period-finding with the Catalina Survey data (e.g. using the NASA Exoplanet Archive Periodogram Service) becomes difficult for objects with V > 17 and for objects with V amplitudes 0.2 magnitudes; consequently, the types we assign to such variables are less certain. We also review the 38 objects previously identified as RR Lyrae stars in the Gezari catalog.
This paper presents the RR Lyrae and δ Scuti stars that we identify, and describes how GALEX magnitudes can assist in their identification. The (N U V − V ) 0 color is particularly sensitive for detecting the temperature changes that come from pulsations, and for detecting the onset of this instability as a function of parameters such Table 2 . The periods of the lowest amplitude δ Scuti stars are quite uncertain. Table 2 .
The period of J221657.3−000633.0 is uncertain.
as T ef f . The identification of other types of stars and variables from the GALEX variability catalogs will be discussed elsewhere.
THE IDENTIFICATION OF RR LYRAE AND
δ Scuti STARS IN THE FIRST TWO GALEX VARIABILITY CATALOGS. Table 1 presents 110 RR Lyrae and δ Scuti stars that we identify from the first two catalogs of GALEX variables; these stars constitute 22% of all the sources in these catalogs. Our list comprises 8 δ Scuti stars, 17 RRc stars, 1 RRd star and 84 RRab stars. References to the sources of the GALEX magnitudes and the optical data are given in columns 4 and 10 respectively. The (N U V − V ) 0 colors given in col. 8 refer to mean magnitudes 4 and their largest source of uncertainty lies in the estimation of the mean N U V from the available data; this uncertainty increases with the N U V amplitude and is therefore largest for the RRab variables. We assumed the galactic extinction A(N U V ) = 8.90E(B − V ) (Rey et al. 2007) . The E(B − V ) were taken from the MAST archive of GALEX objects. Only 6 stars have E(B − V ) > 0.100 so the uncertainty in the correction for extinc- tion (Peek & Schiminovich, 2013 ) is probably significant only for these stars. The periods given in column 9 are those taken from the literature in the case of previously known variables; otherwise, the periods were determined by us.
We discover 2 new δ Scuti stars, 3 RRc stars and 10 RRab stars among the 110 variable stars. We present the ephemerides of the new variables in Table 2 , and plot their light curves in Figures 1, 2 , 3 & 4. One of these RRc and one of these RRab were later found in the catalog of Drake et al, (2014) but with differing periods; these differences are discussed in Sec. 4.6.
We investigate trends between (N U V − V ) 0 color and stellar properties by studying a well-defined sample of known RR Lyrae stars. We begin by calculating (N U V − V ) 0 for 150 nearby RR Lyrae stars using the recent compilation by Dambis et al. (2013) , a sample for which we could easily obtain the necessary data. For this sample, we plot (N U V − V ) 0 against period for RRc and for halo and disk RRab (Fig 5, upper panel) , and against [Fe/H] (Fig 5, lower panel) .
There is a significant difference in (N U V −V ) 0 between the RRc and RRab that reflects the average temperature difference between the two types. There is also a significant difference in (N U V −V ) 0 between the disk and halo RRab that reflects the metallicity difference between the two types as expected from Wheatley et al. (2012) .
We also investigate trends between the (N U V − V ) 0 color and stellar properties for a sample of known high- (Suveges et al. 2012) . The heavy blue vertical line shows the range of (N U V − V ) 0 for blue horizontal branc stars at the blue edge of the instability gap (Kinman et al. 2007 ). Table 1 . The horizontal solid blue, dotted black and dashed red lines show the mean values of (N U V − V ) 0 for the RRc, halo RRab, and disk RRab respectively; their associated vertical lines show the r.m.s. standard errors of these means. There is good agreement between these mean values and the (N U V − V ) 0 of our program stars. The observed increase in this color with increasing period is nicely matched to the (N U V − V ) 0 location of the blue edge of the instability gap (Kinman et al. 2007 ), shown by the heavy blue vertical line at a period of 0.2 days in Fig. 6 .
We discover three new RRab of particular interest. J100358.9-270001.4 has the largest (N U V −V ) 0 color and is the only object to lie in the color domain of the disk RR Lyrae stars. Yet at a heliocentric distance of roughly 5 kpc, it must be about 2 kpc above the galactic plane. Its proper motion of 8±2 mas y −1 (Girard et al., 2011) corresponds to a velocity of 200±50 km s −1 . This velocity and its relatively long pulsation period (0.6311 days) suggest that J100358.9-270001.4 is not a disk star, but a halo star. Spectroscopic radial velocity and metallicity measurements are needed to establish its origin. The two RRab stars with the smallest (N U V − V ) 0 colors are J165153.4-223952.2 and J214038.1-233642.7. J165153.4-223952.2 has the largest E(B − V ) = 0.419 and therefore the most uncertain extinction correction of the sample, Gezari et al. (2013) . (Gezari et al., 2013) . e Difference between mean N UV and V magnitudes corrected for galactic extinction. f Period in days. g Mean V corrected for extinction. h Mean (B − V ) corrected for extinction. i Variable type from color (Gezari et al., 2013) . j Variable type (Gezari et al., 2013) while J214038.1-233642.7 has an unusually low V amplitude for its period and is possibly multiperiodic.
The high amplitude δ Scuti stars in Table 1 are shown by green filled circles in Fig. 6 and lie within the domain of the known δ Scuti stars which show a wide range in (N U V − V ) 0 . We note that the star SS Psc, which has a conflicting RRc classification in the GCVS and a δ Scuti star classification by McNamara (1997) , is clearly in the δ Scuti star domain. In Table 3 we present updated classifications and period measurements for 28 of the 38 RR Lyraes stars identified by Gezari et al. (2013) . We find that 16 are RRab, 4 are RRc, 6 are δ Scuti stars and 2 are eclipsing systems. The main reason that we could not obtain acceptable light-curves for the remaining objects was because their visual amplitudes were comparable to the observational errors of their magnitudes. A fuller discussion is given in Sec. 4.6. Interestingly, Gezari et al. (2013) provide a "light curve type" (LC) which is either Stochastic (V) or Flaring (F) (col. 4, Table 3 ). We would expect that RR Lyrae and δ Scuti stars to have "Stochastic" light curves, but two of the variables that Gezari et al. type as RR Lyrae have "Flaring" light curves in N U V .
Another 17 variables in the Gezari catalog are identified simply as "Stars." We are able to make detailed classifications for 7 of these objects, listed at the end of Table 3 . We identify 1 RRab, 1 RRc and 5 eclipsing systems. Five of the "Stars" from the Gezari catalog have "Flaring" light curves: 1 is an RRab, 2 are eclipsing systems and 2 are of unknown type.
We provide ephemerides for the eleven newly identified variables from the Gezari catalog in Table 2 .
DISCUSSION
We investigate the stellar properties of our sample of U V -selected variables. We compare N U V pulsation amplitudes with optical V amplitudes, with the distribution of pulsation periods, and with the distribution of nonvariable stars. We explore the completeness of the U Vselected sample, the problem of distinguishing between contact binaries and pulsating stars and finally with a comparison of periods obtained in this paper with those independently obtained in a contemporous compilation by Drake et al. (2014) .
The relation between the N U V and V amplitudes.
We begin by exploring the distribution of N U V and V pulsation amplitudes of the GALEX variables. For context, consider the five RRab variables with well-observed N U V light curves from Wheatley et al. (2012) . The mean of the ratio of the N U V amplitudes to the corresponding V amplitudes (taken from the literature) for these five RRab stars is 2.15±0.18. The [Fe/H] of these stars range from −1.5 to −1.7 (mean −1.64), which means they are typical halo RR Lyrae stars.
In Figure 7 we plot the N U V amplitude vs. the V amplitude for the 84 RRab variables in Table 1 . The variables from Catalog 1 are plotted as open circles and those from Catalog 2 by filled circles. The line represents the case where the N U V amplitude is twice that of the V amplitude. In this figure, 11 of the RR Lyrae from Catalog 1 lie above the line and 24 below; 26 of the variables from Catalog 2 lie above the line and 23 below. The Catalog 1 variables lie preferentially below the line (5% level of significance) while those from Catalog 2 are more equally spaced. Thus the N U V amplitudes for the RRab derived from Catalog 1 are on average lower than those from Catalog 2; the latter are generally derived from more observations and approximate more closely to the true amplitudes. The scatter in Fig. 7 is large so that the correlation between the N U V and V amplitudes is not strong. It is clear, however, that on average the RRab N U V amplitudes are twice as large as their V amplitudes.
4.2.
The log period-amplitude relation for N U V and V amplitudes. Next we explore the period-amplitude relation of the variables. In Figure 8 we plot the distribution of log(period) versus N U V amplitudes (left panel) and V amplitudes (right panel). For reference, the curve shows the relation for Oosterhoff Type I RRab variables observed in the globular cluster M3 (Cacciari et al. 2008 ). The curve refers to monoperiodic variables; curves with secondary periods such as RRd or those with Blazhko effect will have smaller amplitudes and lie below the line in this plot. In the right hand plot, the variables with periods shorter than 0.56 days (log P ≤ -0.25) lie mainly below the curve; those with longer periods lie increasingly above the curve with increasing period. We suspect that our V amplitudes (derived by visual inspection from light-curves largely derived from Catalina Survey data (Drake et al., 2009) or in a few cases LINEAR Survey data (Sesar et al., 2013) ) are systematically too small and that the admixture of higher amplitude variables with periods greater than 0.56 days comes from a These two RRab constitute ∼ 2% of our sample, suggesting that the use of GALEX magnitudes (where observed amplitudes are larger) facilitates the discovery of such low ampltiude stars.
The Red Horizontal Branch (RHB) stars.
In the plot of (N U V − V ) 0 against period, the hottest RR Lyrae stars (type RRc) are coterminous with the blue horizontal branch stars at the blue edge of the instability gap. The stars near this blue edge are nearly all metalpoor; thick disk blue horizontal branch stars are rare (Kinman et al. 2009 ).
We now consider the non-variable horizontal branch stars on the cool side of the instability gap: the red horizontal branch (RHB) stars. Fig. 9 plots (N U V − V ) 0 against effective temperature (T ef f ) for these stars. The sources for the data in this plot are given in the Appendix (Sec. C). We see that the hottest metal-poor RHB stars have (N U V − V ) 0 colors similar to the halo RR Lyrae stars. Indeed, we find that some of the hottest metalpoor RHB candidates are actually RR Lyrae stars.
For T ef f less than about 5200 K, most of these RHB stars are metal-rich ([Fe/H] > -0.8) and have larger (N U V − V ) 0 than the metal-poor RHB, similar to the Table A3 in the Appendix.
trend seen in the RRab stars. We do not find any metalrich RHB stars hotter than this limit. As we discuss in Appendix C, this is likely an observational selection effect; there are few constraints on hot metal-rich RHB stars at fainter magnitudes (V > 10.5). We cannot rule out, however, that hot metal-rich RHB stars may be scarce in the field even though they are found in the metal-rich globular clusters like 47 Tuc.
The change in (N U V − V ) 0 color with effective temperature is much larger compared with the change in optical color indices. Stars like BD 18
• 2757 and BPS CS 22875-029 have similar metallicity but differ in T ef f by ∼1250 K. Their difference in (B − V ) 0 and (J − K) 0 are 0.32 and 0.15 mag, respectively, while their difference in (N U V − V ) 0 is over 2 mag. This makes the (N U V − V ) 0 color particularly sensitive for detecting the temperature changes that come from pulsations and, in particular, for detecting the onset of this instability as a function of other parameters (such as T ef f ).
The Completeness of the Samples.
We explore the magnitude limits of our samples in Figure 10 . Fig. 10(a) plots the distribution of the minimum V magnitudes for the 84 RRab variables in Table  1 . There is a steep fall-off in the distribution at V ∼ 17.5. Fig. 10(b) and Fig. 10(c) plot the distribution of the faintest observed N U V of the RRab in Catalogs 2 and 1, respectively. There is a steep fall-off at about (N U V ) = 21.0. These two magnitude limits are consistent with the 3.4 ≤ (N U V − V ) ≤ 3.8 mag RRab colors observed by Wheatley et al. (2012) ; most of the RRab in Table 1 are also in this range.
A V =17.5 magnitude corresponds to a distance limit of about 25 kpc for our sample of RRab. Most of the stars in our sample are at a sufficiently high galactic latitude that the correction for interstellar extinction is small, E(B − V ) ≤ 0.04 for which E(N U V − V ) ≤ 0.23.
The mean (N U V − V ) for RRc is somewhat smaller than that of the RRab, and they have lower amplitudes. Consequently, RRc stars will have a fainter V magnitude for a given N U V , and their identification will necessarily be less complete than for the RRab. The N U V light curve minima in the Gezari catalog are all fainter than 20.0 and so, neglecting extinction, the RRc will have V > 17 and will generally be less easy to detect with existing optical data without the use of new techniques.
The 17 RRc and 48 RRab corresponds to ∼0.40 variables per square degree for Catalog 2. This is comparable to the 0.455 RR Lyrae per square degree found by Abbas et al. (2014) in a survey of somewhat greater depth (28 kpc) and which they find has a completeness of ∼50%. This suggests that GALEX has detected only half of the RRab to V =17.5, or else Catalog 2 is itself only about half complete for these variables. Catalog 2 contains the variables whose N U V amplitudes are greater or equal to 0.6 mag. The survey covered 169 fields; each field (radius 0.
• 55) was visited from between 10 and 187 times. Table 4 shows that that variables were only discovered in about 20% of the fields when the number of visits was 20 or less but this percentage rose to about 40% when there were over 30 visits. The field centered on AE Aqr is also in the well studied SDSS Stripe 82; three RRc and 2 RRab were found in this field but three RRc of comparable brightness that lie within this field were missed. There were 31 visits to this field but the number of actual detections of the RRc variables ranged from 19 for a 13th mag star to 5 for one at 17th mag. Thus the completeness will vary from field to field depending on the number of visits. In the 19 fields that were visited more than 50 times, eleven RR Lyrae variables were found and only two were missed. It is therefore only in these fields (that comprise only 11% of the total) that the Catalog 2 survey is reasonably complete.
Contact Binaries.
Contact binaries can be confused with RRc variables that have half their periods; see discussions by Kinman & Brown (2010) and Drake et al. (2014) . Table 2 in the appendix (Sec. B) gives the U V colors for a sample of bright contact binaries and these are plotted against period in Fig. 11 . Drake et al. (2014) use a variety of parameters to distinguish between RRc and contact binaries and conclude that misidentification is most likely to occur among the longer-period bluer contact binaries which are the brightest among such variables; misidentification is therefore not a serious problem for faint surveys. Misidentification apart, the cause of the spread in (N U V − V ) 0 among contact binaries needs further investigation. It is unlikely to be caused by a spread in metallicity because the range of metallicity in these objects is small (Rucinski et al. 2013) . The presence of companions is a more likely cause since it is known that multiplicity is very common among contact binaries (Pribulla & Rucinski 2008) . Smith et al. (2014) consider the effect of companion stars on GALEX colors in their discussion of stars in the Kepler field. (N U V − V ) 0 may therefore be a useful diagnostic in searching for such companion stars.
Uncertainties in determining Variable Type and
Period. Five of our new variables (Table 2) are also found in a new catalogue of periodic variables from the Catalina Surveys (Drake et al. 2014, hereafter D14) . The first star is J022121.9-033040.0, for which D14 find the same variable type and period as we do. Thus we do not discuss this star further. For the other four stars, we obtain repeat periodograms using the Lomb-Scargle (LS) and Plavchan (PL) routines in the NASA Exoplanet Archive Periodogram Service. Fig. 12 presents the light curves for these four variables. For each variable, the left-hand panel plots the data folded on our period, and the righthand panel plots the data folded on the D14 period.
With the exception of J154550.8-124936.8, identifying the correct period and type by visual inspection is difficult because of period alias uncertainties. The discrepant results described below illustrate the difficulty in identifying the nature of low-amplitude variables.
J022411.7-052501.6. We identify this as an Algol variable with a period of 0.8254050 days. D14 give the same type with a period of 0.583802 days. The LS routine gives neither of these periods. The PL routine gives both periods; the D14 period has more power in the PL routine and is likely correct.
J122837.9-064230.0. We identify this as an RRab with a period of 0.501648 days. D14 give the same type with a period of 0.333755 days, but call this period "inexact." The LS and PL routines give both periods, however our period has more power and is likely correct.
J154550.8-124936.8. We identify this as an RRc with a period of 0.293594 days. D14 give the same type with a period of 0.416068 days. Both the LS and PL routines give more power to our period than to the one at 0.416 days, and our period gives a better looking light curve (Fig. 12) .
J160905.7+534712.2. We identify this as a δ Scutiwith a period of 0.1697210 days. D14 identify it with an EW with a period of 0.339438 days. The LP routine gives our period. The PL routine gives both periods with marginally more power to our period. However, the D14 identification is likely correct because the (g − r) = 0.32 color of the variable is probably too red for a δ Scuti.
SUMMARY
We make as complete an identification as possible of unclassified variable stars in existing GALEX variable source catalogs. We present newly identified δ Scuti, RRc and RRab stars found in what we refer to as Catalog 1 (Welsh et al. 2005) and Catalog 2 (Wheatley et al., 2008) . We also examine the sources identified either as "stars" or RR Lyrae stars in the larger catalog of variable GALEX sources of Gezari et al. (2013) .
We identify 8 δ Scuti stars, 17 RRc stars, 1 RRd star and 84 RRab stars in Catalogs 1 and 2. These 110 pulsating variables account for 22% of the sources in these Catalogs. Sixteen of these variables were not previously known; their ephemerides and light curves are given in Table 2 and Figures 1, 2, 3 and 4 respectively.
In Table 3 we present new classifications and period measurements for 28 of the 38 variable GALEX sources that Gezari et al (2013) identify as RR Lyrae stars: 16 are RRab stars, 4 are RRc stars, 6 are δ Scuti stars and 2 are eclipsing systems. We also classify 7 of the 17 GALEX sources that Gezari et al. identify as "stars": 1 is a RRab star, 1 is a RRc star and 5 are eclipsing systems. The classification of these objects depends on our ability to recognize their variability type from optical data in the Catalina Surveys Data Release 2. This becomes difficult for low-amplitude variables with V > 17.5. Thus classifications are less complete for the Gezari catalog because the catalog contains lower amplitude variables (N U V amplitude ≥ 0.2 mag compared with ≥ 0.6 mag for Catalog 2). The light-curves of the variables in Table  2 from the Gezari Catalog are given in Figures 1, 2, 3 and 4.
We find that the (N U V − V ) 0 color of low metallicity halo RRab stars is smaller than that of the highermetallicity disk RRab stars. The N U V pulsation amplitude of RR Lyrae stars is roughly twice that of their V amplitude (as found earlier by Wheatley et al. (2012) ). This allows us to detect low-amplitude variables such as J013642.0-062743.1 and J171251.8+185452.4 which have V amplitudes of 0.25 and 0.38 mag, respectively. A larger number might be found if the Catalogs were more complete. At a rough estimate, the overall completeness of Catalog 2 is similar to that of the catalog of Abbas et al. (2014) which they estimate as 50%. The completeness of Catalog 2 varies from field to field depending on the number of observations made per field.
(N U V − V ) 0 is more sensitive than optical colors to changes in T ef f (such as those that occur in stellar pulsation). Four stars that have been described in the literature as RHB stars are actually RR Lyrae stars (e.g. BPS CS 22940-070 which is called non-variable by ). A plot of (N U V − V ) 0 against T ef f shows that the metal-poor RHB stars merge into the RR Lyraes at T ef f ∼ 6000 K which agrees with other estimates of the red edge of the instability gap. Existing surveys such as Afsar et al. (2012) do not show any metal-rich (disk) RHB stars hotter than T ef f ∼ 5200 K whereas such stars are known in the metal-rich globular cluster 47 Tuc. We suggest that hotter metal-rich RHB stars could be found by deeper surveys.
We find a large range in both (N U V − V ) 0 and (F U V − N U V ) 0 colors in a sample of bright contact binaries that have twice the periods of RRc stars and which may therefore be confused with them. These U V colors do not allow a clear distinction between the two types, but may be of value in detecting companions to the contact binaries. Table A2 gives the (N U V − V ) 0 and (F U V − N U V ) 0 for a sample of bright contact binaries with half-periods between 0.19 and 0.44 days (primarily taken from Malkov et al., 2006) . We excluded variables at low galactic latitudes (|b|< 14
B. CONTACT BINARIES
• ) in order to minimize errors in the corrections for extinction. The extinction correction used to derive (F U V − N U V ) 0 is less than that for (N U V − V ) 0 , but F U V is available for fewer stars. The data from Table A2 is plotted in Fig. 11 . The (N U V − V ) 0 of the 17 RRc that we found in Catalogs 1 and 2 range from 2.65 to 3.17 (σ = 0.14 mag) while in a sample of 50 RRc from the Abbas et al. catalog, the range is from 2.36 to 3.52 (σ = 0.26 mag). The mean N U V in the former case were derived from multiple values of N U V whereas in the latter case only a single value was usually available; this may well explain the greater spread of (N U V − V ) 0 found for the RRc in the Abbas et al. catalog. Half the contact binaries in Table A2 have (N U V − V ) 0 within the range that we find for the RRc. Two of these stars with low (N U V − V ) 0 are actually RR Lyrae stars: SW Ret is an RRd (Szczgiel & Fabrycky 2007) and v1643 Sgr is an RRc (Dvorak 2004) . The more recent catalog of Avvakumova et al. (2013) continues to identify v1643 Sgr as a contact binary. The mean (F U V − N U V ) 0 of 16 RRc variables is +2.59±0.14. In Table A2 , EK Aqr, AG Vir, v941 Her and the RRc v1643 Sgr are within the range of (F U V − N U V ) 0 occupied by RR Lyraes; AG Vir is known to have an infra-red excess (Nichols et al. 2010) . 
